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Statuatory Roles and Responsibilities

« USGS has the delegated federal responsibility to
provide notifications and warnings for
earthquakes, volcanic eruptions, and landslides.

« USGS seismic networks support NOAA's
tsunami warnings.

« USGS streamgages and storm surge monitors
support NOAA's flood and severe weather
+ (including hurricane) warnings.

« USGS geomagnetic observatories support NOAA
and AFWA geomagnetic storm forecasts.

» USGS geospatial information supports response
operations for wildfire and many other disasters.
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The mandate of the National Earthquake
Hazard Reduction Program

_ ' Northrrdge 1994
« Develop effective measures for . e

earthquake loss reduction;

* Promote their adoption;

* Improve the understanding of
earthquakes and their effects on

~~_communities, buildings,

. structures, and lifelines.
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The USGS role in the National Earthquake
Hazard Reduction Program partnership

-

* Provide earthguake monitoring

and notifications, g ? .
e« Assess seismic hazards, T =
(T d.llil-ko ¥
« Conduct targeted research needed USES National EartHuake

to reduce the risk from earthquake Information Center
hazards nationwide, and _ il -

« Work with NEHRP agencies and
many other partners to support
public awareness of earthquake
hazards and impacts.
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USGS provides rapid information on

earthquakes worldwide

Global Seismographic Network

I 27 . ; i WAZ®
T EsK Woere l“‘“.nuu Naa
. 7 z ’[rr [ TiaY RK .h.v Y
» v % 3 Vo @FOMGar0 o \\Anz. UNS MDZ @yss
CORMRSSOMY ./ ikengrny BEV. ke WO L d Wem
%, Ted ‘ PAS @ ANCOB T BoN nTe
cvad e SSPA CMLATE Ve w WA
—AH'. L Ze e T = ABKT [ (™ @ xan
PFa » @ 9ash ovEQ . »sit
MIDwW WO+ Toc KT B DweE waciO RAYN e L '.. TATO
B KM W, ALl
KiP - L= S -
L T $RRO | AL, WSAR chine @0z WAKE @
JoHN SACY ML” ¢ ® KOWA N ® Guno
a5 " i DRIC, WAJ
s ® sov 2 | ® FUR a ® oav KWAI
® xuAs MBAR PAY mror e TARAQ
- = " L o - S J §- !
O xanT eavG @ OTAV 77.0.\ ' o .vk\'Lu i : . i INA
FUNS
®acsr g ascr 5 WM UN
[ SO e | oS e @ HR
P (Y DGAR n
LPAZ A A Bots B SHEL §Lsz . chcd Meve
y TS .
® AR ) ' O RN SUN S O Fian MA@ B "®cTa0

LETE A WRAS

msun NWAO B

TAOSE SNZO®,

Antarctica
0

Installed Planned

58 80 IRIS/USGS Stations
om 20 IRIS/IDA Stations (UCSD)
90 B+ Other/Affiliated GSN Stations oW
oA GTSN Stations (AFTAC)
"7 Telemetered stations

U SG ‘National Earth e{ uake VR Aamaee e Loy
Information Center,

Golden, Colorado <USGS EH |

sclence for a changing world

GSN



Glant earthquakes ring the Earth like a bell
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GoogleEarth feed from USGS showing fault rupture plane (blue

USGS ShakeMap
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USGS provides rapid information on

earthquakes worldwide

Global Seismographic Network
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USGS Earthquake Notification System

2Z USGS Earthquake Hazards Program » Earthquake Notification Service: Customizable Alerts

Over
200,000
users

= USGS
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USGS Home
Contact USGS
Search USGS

Earthquake Hazards Program

Home Earthquake Center Regional Information Learning & Education Research & Monitoring Additional Resources
Home @ Earthgueke Center = Earthquake Motffication Service » Earthquake Motification Service: Customizable Alerts

Latest Earthquakes
USA
World
EQ Notification Service
Feeds & Data
Animations

Recent Earthquakes

Historic Earthquakes
"Top 10" Lists & Maps
Significant EQs
Earthquake Search
EQ Summary Posters
Scientific Data

About EQ Maps

Did You Feel It?

This system provides automated email notification for worldwide earthquakes.
It's a free service offered by the U.S. Geological Survey.

Introduction to ENS - What you need to know

Manage Your Account

OR
Register for a New Account

Username: waldjd

Password: ssssss

/_Login_\'

See recent events processed

Forgot your username or password?

If you have questions or problems, Send mail to the ENS Administrator.

Energy & Broadband Solutions :

Fast Moment Tensors
Media Info

PAGER

Seismogram Displays
ShakeMaps

Accessibility FOIA

U.S. Department of the Interior | U.S. Geological Survey

http://earthquake.usgs.gov/ens/

About Us Contact Us Site Map Site Search
Privacy Policies and Motices

URL: http://earthguake.usgs.gov/eqecenter/ens/index.php ~—

Desma Ceamb=ast Teafacrms abisam e AW abls Toam e R ——




ENS can be customized to suit your needs

® 00 A | USCS Earthquake Hazards Program | Earthquake Center | Earthquake Notification Service | Earthquake Notification Service: Customi... 2

;4 | USGS Home
B 3 ! Contact USGS

science for a changingworld =\ © VS Search USGS

®ne http://earthquake.usgs.gov - Mozilla Firefox

lick on the map to define your polygon boundary. You may have up to 50 points in

Learning & Education Research & Monitoring Additional Resources
your polygon. Click ‘Done’ when finished.

Pervice » Earthguake Motification Service: Customizable Earthquake Alerts

Back up one point | Number of points: |7 btification Service: Customizable Earthquake Welcome waldjd!

Log Out
Done

_ _ Recent Events Sent to
Profiles r My Account ] Me

SGS ENS Map Input

[ map || Sate||ite'|| Hybrid |
i Jication Profiles Associated with waldjd's Account

Map of Recent Events

My Email Addresses
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Colorada Address 1: | 1) oy @ Add New Profile
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Sacramento Utah
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’ Depth: 0.00 to BO0.00km Recent Events List)

Arizona MNew Mexico MNetworks:
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ShakeMap: A tool for rapid post-earthquake
response, coordination, and situational

ene USGS Earthquake Hazards Program » Event Northridge
awareness ZUSGS s
[ Contact USGS
science for a changing world 3 Search USGS

Earthquake Hazards Program
Home Earthquake Center Regional Information Learning & Education Research & Monitoring Other Resources
You are here: Home » Earthquake Center » ShakeMap » S California » Event Northridge
Latest Earthquakes = N
USA Sat Oct 16, 1999 0 h M N34.63 W116.30 Depth: 23.6km |D:9108652
World i 7 5 < g
EQ Notification Service
Feeds & Data
Animations
Recent Earthquakes
Historic Earthquakes
"Top 10" Lists & Maps
Significant EQs
Earthquake Search
EQ Summary Posters
Scientific Data
About EQ Maps
Did You Feel It?

Energy & Broadband
Solutions

Fast Moment Tensors
Media Info

» County of
Los Angeles BE1SE |

California Governor Schwarzenegger 1B — e A\ f '
pointing to ShakeMap at his press ' =) .
conference following the 2008 M5.4 Chino
Hills earthquake that hit LA.
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Google Maps«

'Caltans _S!\akeCast System

ShakeCast
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Facility Damage Estimates from ShakeMap
Eridges presented in the table below are sorted in order of potential damage level.
Damage

Bridge Name Bridge No Dist-Cty-Rte-PM Value

08-SBD-040-R37 .41

Level

Pisgah Overhead

Automated
notifications to
operators of
critical facilities

Lavic Road OC
Ash Hill Wash
Ash Hill Wash
Argos Wash

Argos Wash 54 0737R  |08-SBD-040-R43.84 GREEN 48.8524
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USGS ShakeMap : OFFSHORE MAULE, CHILE
Sat Feb 27, 2010 06:34:14 GMT M 8.8 S35.85 W72.72 Depth: 35.0km 1D:2010tfan

Magnitude 8.8 A A : USGS ShakeMap
| Estimated Shaking
Intensities

Same Map Scale!

C
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Haiti, Jan 10, 2010
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PERCEIVED
SHAKING Not felt

Pgﬁ,&g‘é‘- none Very light Moderate |Moderate/Heavy| Heavy |Very Heavy

Moderate Very strong Severe Violent | Extreme

PEAK ACC.(%g) | <17 3.9-9.2 18-34 34-65 65-124 >124
PEAK VEL.(cnvs)| <0.1 3.4-8.1 16-31 31-60 60-116 >116
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Situational awareness available in 20 minutes
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Prom pt M 7.0, HAITI REGION

Origin Time: Tue 2010-01-12 21:53:10 UTC

Assessment of g I e e
Estlmated Populatnon Exposed to Earthquake Shaking

ESTIMATED POPULATION - .
G IO bal EXPOSURE (k = x1000) 5,887k*| 7,261k | 1,049k 571k 314k 2246k | 332k
NERCALLINTENSITY 1| n-my| v Vv /| Vil

Earth q u akes PERCEIVED SHAKING | Not felt | Weak | Light [Moderate| Strong | Very Strong Severe Violent | Extreme

Resistant none none none V. Light Light Moderate Moderate/Heavy | Heavy | V.Heavy

Version 8
Created: 1 day, 20 hours after earthquake

POTENTIAL | Structures
DAMAGE
‘ ) Vulnerable none none none Light Moderate | Moderate/Heavy Heavy V. Heavy | V. Heavy

Structures
Estimated exposure only includes population within the map area

R eS p O n Se - : POPUIation Exposure population per ~1 sq. km from Landscan Se|ected Clty Exposure

0 5 50 500 1000 5000 10000

" . 75°W 74°W 71°W

N L
VI Miragoane

Rapidly estimated that B SN N
over 2 million people “Alents e (-

were exposed tO 7l \ r i Shaking Intensity
violent shaking Bl b

5w 74°W 73°W 72°W 71°W
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SAMPLE PAGER ALERT RECIPIENTS

The World Bank

) g China's earthquake emergency rescue center
IBRD & IDA: Working for a World F

Nm ’ e -'\I'; % Australian Government
F U SAI D WMGI‘BYCOI‘DB gt X Geoscience Australia
\% 57 4 FROM THE AMERICAN PEOPLE Bethe
AIP Associated Press

GEoHAZARDS INTERNATIONAL

. . EE Earthquake Engineering
A Nanprafit Warking Toward Glabal Earthguake, Safety . RI Research Institute
Gloil Di’aste#\lert & RE UTE RS

Aid Agencies/INGO International

Coordination System

{ i} Office of Science and Technology Policy




Summary Alert = greater
%USGS Ea"tshhqa‘l'("’;:l‘; ®d of Econ/Fatal Alert Levels  \|D

science for a changing world OGN oamws’ FROM THE AMERICAN PEOPLE
M 8.8, OFFSHORE MAULE, ANSS| i

Origin Tlme Sat 2010-02-27 06:34:14 UTC (02 34 14 local) PAGER

f.nmunnmmeo ath-35km Version 3
FOR TSUNAMI INFORMATION, SEE: tsunami.noaa.gov Created: 3 hours, 10 minutes after earthquake

14 HEU'E'I'EI'I'I'EVE‘ for economic losses. Extensive Estimated Economic Losses

dama e is probable and the disaster is likely

D
~20% GDP of Chile. Past events with this alert
level have required a national or international

level response. S50
11%
Orange alert level for shaking-related fatalities.

- Significant casualties are likely.

1 100 10,000

'lﬂO 10,000
10 1,000 100,000 'LG 000 100,000
Fatalities

Estimated Population Exposed to Earthquake Shaking

ESTIMATED POPULATION -k - * *
EXPOSURE (k = x1000) 487k 2,147k 3,657k 6,405k , 0 0

s | 1 [ | W[V | vi | i v

PERCEIVED SHAKING | Not felt | Weak | Light |Moderate| Strong | Very Strong Severe Violent | Extreme

POTENTIAL sﬁ?ﬁi’iﬂ”rﬂts none none none V. Light Light Moderate Moderate/Heavy | Heavy | V.Heavy

DAMAGE g#ﬂ:{:ﬂ: none none Light Moderate | Moderate/Heavy Heavy V.Heavy | V. Heavy

*Estimated exposure only includes population within the map area.

lahue LOS ‘Angeles,
 icanete f»"ggi,.'ﬂ:f..he" - | [ Vil Constitucion
R 4 VIl Bulnes
VII Cabrero
v VI Temuco

Lautaro

Temuco

Fltrutquen_¢ 7 ; kmu"a"“ﬁes; VI Valparaiso
v.namca) 0 100 200 VI Santiago

. panguipuld IV Mendoza

= Valdivia
PAGER content is automallcally generated, and does not consider secondary hazards in loss
calculations. Limitations of input data, shaking estimates, and loss models may add uncertainty.

http:/earthquake.usgs.gov/pager Event ID: us2010tfan

Il Neuquen 4
bold cities appear on map (k = x1000)




Summary,
Alert
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M 7.0, HAITI REGION
Origin Time: Tue 2010-01-12 21:53:10 UTC (16:53:10 local)
Location: 18.45°N 72.57°W Depth: 13 km

Estimated Fatalities

Red

1 Z)USAID

FROM THE AMERICAN PEOPLE

Three red alerts: three
very different outcomes
for fatalities

PAGER
Version 1

Created: 1 month, 2 weeks after earthquake

Red alert for fatalities and economic losses. Estimated Economic Losses

High casualties and widespread damage

are likely and the diaster is potentially
widespread. Past red alerts have required a

=

10,000 1

national or international response.

6%

100 10,000

Estimated Populatlon Exposed to Earthquakd

*Estimated exposure only includes population within the map area

Population Exposure

population per ~1 s

Summary
ESTIMATED MODIFIED | [THTT] |V V science foraclanging wo
MERCALLI INTENSITY M 7.0, SOUTH ISLAND OF NEW ZEALAND PAGER
PERCEIVED SHAKING _ | Not felt | Weak | Light |Moderate| §  Origin Time: Fri 2010-09-03 16:35:46 UTC (04:35:46 local) Version 5
POTENTIAL gfﬁgﬁg; none none none V. Light Loca-tlon: 43.53°S 17'2'.1 2°E Deplh: 5 km . Created: 7 hours, 10 mmute.s after earthquake
DAMAGE | yylnerable none none one Liaht ¥ Estimated Fatalities Red alert level for economic losses. Extensive  Egtimated Economic Losses
Structures g 100% damage is likely and the disaster is potentially

widespread. Estimated economic losses are
1-10% GDP of New Zealand. Past events with
this alert level have required a national or

http:/earthquake.usgs.gov/pager

0 5 50 ‘ 500 1000 5( international level response.
19%
L 240l 2oL 2.0l 71°W Green alert level for fatalities. There is a low %
[ | I 'ikelinood of casualties. = |
S o 1 | 10,000 1 200
| 230,000 fatalities e
y ) Fatalitie
Estimated Po| ulatlon Exposed to Earth y
41 ~$6-9B losses £ E = USGS Earthquake @ Red :
E%‘Qy&g&gEP?(PUL‘%B%)N L 147* 91k* 111 "~ Shaking Alert d
( X ) science for a changing world
LeiBorgne San Fernando de Mc ESTIMATED MODIFIED il P
: a(im«m.m,',“»lﬁ?\'“ Eorearoe e lnebilo Salcedoy 1™ MERCALLI INTENSITY | I-1 | 1v Vi ™ 8.8, OFFSHORE MAULE, CHILE ANSS/|- PAGEF
Petite Anse] ¢ Maor T PERCEIVED SHAKING Not felt | Weak Lioht | Mod Origin Time: Sat 2010-02-27 06:34:14 UTC (02:34:14 local) . p
O anduise Moricjon otie eal 9 Oden | ocation: 35.85°S 72.72°W Depth: 35 km Version :
Q Rlo Limpie “~y Resistant none none none V. Li FOR TSUNAMI INFORMATION, SEE: tsunami.noaa.gov Created: 3 hours, 10 minutes after earthquake
ko santana POTENTIAL |_Structures 9 " — - < =
TEREER Y DAMAGE | vuinerable | oo | more | mono ] |Estimated Fatalities Red alert level for economic losses. Extensive ~ Estimated Economic Losses
Mirebalals k| 1llano "y Structures g damage is probable and the disaster is likely
Juan:Santiago Pad] E ted  Includ at hin widespread. Estimated economic losses are
POrt' 4u- Prl nece. stimates expoS\'ﬂe only includes population within the map area. 3.20% GDP of Chile. Past events with this alert
Kenscoffy oelbagy 2 Populatlon Exposure population level have required a national or international
Fjacmel ) yThlote Begnn 0 5 50 i 1000 EL level response.
bederaies: pLalCien 2o Zace o o Orange alert level for shaking-related fatalities. o
lu;:—r::c - . . . = HTA7E I I significant casualties are likely. =
Oviedo) . 1 100 10,600 1 100
atallties Y e N
V b Fatalities USD (Millions)
$2 4B I osses Estimated Populatlon Exposed to Earthquake Shaking
E%};‘g‘é‘g&g;&ﬂ”ﬁ%&g" -+ -* 487k* | 2,147k* | 8,657k 6,405k
4 T ESTIMATED MODIFIED
MERCALLI INTENSITY I " "I Iv V VI V“
PHOREK PERCEIVED SHAKING Not felt | Weak Light |Moderate| Strong | Very Strong Severe Violent | Extreme
0= POTENTIAL §Rt$3|;.s‘:‘i:'e"s none none none V. Light Light Moderate Moderate/Heavy Heavy V. Heavy
e DAMAGE \é;’rl";'g{frhe'se none none none Light Moderate | Moderate/Heavy Heavy V. Heavy | V.Heavy
. *Estimated exposure only includes population within the map area
This information was automatically generated. Populatlon Exposure population per ~1 sq. km from Landscan ~ Structures:

0 5 50 | 500 1000 ) 10000 Qverall, the population in this region resides
in structures that are resistant to earthquake
I A Zoow Z3oW 71°W 69°W sh_aking. though some vulnerable structures

) itiag- ST types are low-1ae reiforcediconined -

; é Wi 490 fatal I t I eS ) J B San Flipe %asonry and adobe block construction.
: ~\ Valparalso S ’733.5

s e e . .
$15_3OB | Osses % Santlago Historical Earthquakes (with MMI levels):
¥ ',‘San Benardo Date Dist. Mag. Max  Shakin
“paine (km) MMI(#) _Death:
: ﬁaﬂcagua 1985-03-03 308 7.9 VIN(301k) (
km , o8 R 1985-03-03 352 7.0 |HEENERN (
Santa Cruz e 10RE6.02-02 212 79 VIUE 433k} 17




Red Alert PAGER
for the Tohoku
earthquake issue
INn 42 minutes

2 USGS Earthouska QN fad, = ””m% JUSAID

science for a changing world FROM THE AMERICAN PEOPLE
M 8.9, NEAR THE EAST COAST OF HONSHU, JAPAN ﬁwssfw'v PAGER
Origin Time: Fri 2011-03-11 05:46:23 UTC (14:46:23 local)

Location: 38.32°N 142.37°E Depth: 24 km
FOR TSUNAMI INFORMATION, SEE: tsunami.noaa.gov

Estimated Fatalities

Version 4

Created: 2 hours, 6 minutes after earthquake

Red alert level for economic losses. Extensive  Estimated Economic Losses
damage is probable and the disaster is likely

widespread. Estimated economic losses are less
than 1% of GDP of Japan. Past events with this
alert level have required a national or

O D . 14% 11%

international level response. 35%
Orange alert level for shaking-related fatalities. [

I significant casualties are likely. | | T
l 100 10,000 1 100 10,000
10 1,000 100,000 10 1,000 100,000
Fatalities USD (Millions)
Estimated Population Exposed to Earthquake Shaking
ESTIMATED POPULATION _* ok * - o *
EXPOSURE (k = x1000) 2,472k 7,986k 2,598k
ESTIMATED MODIFIED K [
ESTIMATED MODIFIED | I-m | v Vv Vi VIl VI
PERCEIVED SHAKING Not felt | Weak | Light |Moderate| Strong | Very Strong Severe Violent | Extreme
SOTENTIAL th‘,?:::stLargts none none none V. Light Light Moderate Moderate/Heavy | Heavy | V.Heavy
DAMAGE ‘ét’rlgf{jg: none none none Light Moderate | Moderate/Heavy Heavy V. Heavy | V. Heavy

*Estimated exposure only includes population within the map area.

Population Exposure

population per ~1 sq. km from Landscan Structures:

0 5 500 1000 5000 10000 Overall, the population in this region resides
- in structures that are resistant to earthquake
140° , 143°E 144°E shaking, though some vulnerable structures
; i , exist. The predominant vulnerable building
2 -'.13' types are non-ductile reinforced concrete
Ve frame and heavy wood frame construction.
; Historical Earthquakes (with MMI levels):
: &!M()”Oka '.‘Miy?kq‘ Date Dist. Mag. Max Shaking
A (UTC) (km) MMI(#) Deaths
?ﬁ;‘f?ﬁ.k‘ Toisuchile 1998-06-14 363 5.7 VII(428k) 0
R e A L 1994-12-28 263 7.7 VII(132K) 3
e 5 “Ofunato) . 1983-05-26 369 7.7 VII(174k) 104
'Ichinos‘g\ki\ SEH Recent earthquakes in this area have caused
N\ secondary hazards such as tsunamis,
P\
X o landslides, and fires that might have
& i s contributed to losses.
- pligas "‘e-ru' iyl Ishlnomakl
J TPndo
Biratom 3 ’f “Asendai * _
‘ 'Kammyf;mmm Selected City Exposure
:i‘:{TH kahal_gsmro gns - . 38°N from GeoNames.org
¥ o e h MM City Population|
il ‘7( T e VIl Ishinomaki 17
IO 9‘6?"”””“5” VIl Shiogama 60
3 VIl Yamoto 32
VIII Kogota 20
VIII Rifu 35
VIIl Furukawa 76
VIII Yamagata 255
VIl Morioka 295
VIl Sendai 1,038
VIl Fukushima 294
2gen VIl _Utsunomiya 450
PAGER content is automatlcally generated, and only considers losses due to structural damage. bold cities appear on map (k = x1000)

Limitations of input data, shaking estimates, and loss models may add uncertainty.
http:/earthquake.usgs.gov/pager Event ID: usc0001xgp
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Global Fatality-based alerts over the past 40 years

160 W 140 W

120 W 100 W 80 W 60 W 40 W 20 W 0 20 E 40 E 60 E 80 E 100 E 120 E 140

E

O -
(*Legend
Shaking Deaths LandScan Population
o 0 Value
o 1-10 - High : 115172
S i Yellow 482
® 101-100 Cowe: 8 Orange 48
@ 1001 - 10000
_ Red 46
[\. 10001 - 100000 |
90
160 W 140 W 120W 100W 80 W 60W 40W 20W 0 2EFE 4E 6E BE 100E 120E 140E 160 E 90

Map of fatality-based alert levels that would be triggered given the observed fatalities for events over the past forty years. The legend

provides the fatality threshold for color-coded alert level. There would have been about 5,000 green, 490 yellow, 51 orange, and 48
red alertsh(approximately 12 yellow, 1-2 orange, and 1-2 red alerts per year).
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Future development of PAGER tools

= USGS Earthquake Population Exposure

« Develop strategies for
estimating non-fatal
casualties and displaced
persons

» (Generate loss estimates for
scenario events

. DeveIOp advanced 3-D

zoomable visualization tools

- for PAGE'R |mpact
mformat

o Devekaﬁ a global country-
specific building
vulnerability index.

2USGS n hrp




Japanese early warning systems

Issuedfat14:49135T,1'1iMarch}2011

Japan
Meteorological
Agency Iinitial
tsunami warning

s ened M opyright{iCilapan|MetearologicaliA’gency;

Tsunami /Warning Tsunami Advisory

- Maj'—'-"r - Isunami height is/estimated Tsunami heightisestimated
Notes Tsunami to bel3 metérsor more to/be about D5 meter
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Earthquake early warning — getting ahead of strong

ground shaking

« USGS/CISN Phase | (2007-
2009) cooperative agreement
supported algorithm testing

* Phase Il (2010-2012) supports
prototype development and
Identifies test users

 ARRA funding used to reduce
datalogger delays

« EEW requirements:
-- rapid earthquake detection
-- early magnitude estimation
-- ground shaking prediction
-- robust monitoring networks
-- well-defined user community
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http://quake.usgs.gov/recenteqs/latest.map
http://quake.usgs.gov/recenteqs/latest.map
http://ussc.utah.gov/index.html
http://ussc.utah.gov/index.html

USGS/USAID Earthquake Disaster
Assistance Team

= Partnership between USGS and
the USAID Office of Foreign
Disaster Assistance (OFDA).

*= Provides technical assistance,
advice and capacity-building in
earthquake-prone developing

- hations.

= Recent post-quake deployments
Include Indonesia, Malawi, and
ongoing in Haiti.

&USGS n hrp




EDAT deployment in Haiti

« Temporary seismic station |G N 10%/50
networks established Ee—a .. - N 1

— Port au Prince Urban Seismic
Network for site-response
analysis

— Near-fault stations for aftershock
detection

« Modern seismic hazard
assessment for rebuilding

 Investigations of fault rupture
and landslides

e Training

USGS and Haitian colleagues from
Bureau of Mines and Energy
installing station at school (Photo
from Sue Hough, USGS)

&USGS n hrp




GSHAP: The current state of global seismic
hazard assessment (same as it was in 1999)

Global Seismic Hazard Assessment Project

el R L FOR AU PRINCERSS AN TC
L i

V’[" ; e ]. | E ]H AN
76" 74 FZ -

HAITI REGION
201001 1221:53:10UTC 18.44N 72.54W Depth: 13 km, Magnitude: 7.0
Peak Ground Acceleration {m/s?) with 10% Probability of Exceedance in 50 Years



http://www.seismo.ethz.ch/GSHAP/global/

PUBLIC PARTICIPANTS F SOGEM

Have formally adhered already (with financial contribution):

8 09 %0 0

GERMANY ITALY SINGAPORE =~ NORWAY SWITZERLAND BELGIUM

Will hopefully adhere soon:

o
E
i
Kk «&
NS
K ‘_
==
, T

USA TURKEY INDIA CHINA FRANCE JAPAN

And then many others...

Russia, Australia, New Zealand, Nepal, Bangladesh, Portugal, Luxembourg, ..

From presentation by Rui Pinho, GEM Secretariat



Earthquakes are a national hazard

M6.7 USGS National Seismic Hazard Map  Highesthazard
VERE

Lowest hazard

*Nm

w5
a USGS n hrp * Notable earthquakes in past decade




Translating USGS national hazard maps into model

building codes

ar Fommany

—— INTERNATIONAL
| | Buioing

Cone

= N1

AEEE D
A A

NEHRP Recommended

Seismic Provisions 2 O 1 2

for New Buildings and Other Structures

FEMA P-750 / 2009 Edition

¥ FEMA

Seismic element of NEHRP

Provisions and Int’l Building
~USGS n hrp Coc_le basec_i on the USGS

national seismic hazard map



Putting Down Roots In Earthquake Country

Edicion Primavera 2006

Putting Down Roots in
Earthquake Country

Your Handhook for Earthquakes in Utah

http://pubs.usgs.gov/gip/119/

Introduction

The Central United States Is
Earthqua ke C

This handbook provides information about the threat

Putting Down
Roots for the
Central US

protect your property.

US. Geological Survey
vulnerabi

U.S. Department of the Interior

U.S. Geological Survey We know earthquakes occur

here.

‘The Central United States is not ca

a plate boundary where most of the
world's earthquakes occur, but moderate
o0 light earthquakes are not infrequent
in the region. More importantly, large,
damaging earthquakes have occurred
here in the past and are expected to
occur again in the future.

CALIFORNIA
EARTHQUAKE
AUTHORITY

ence for 8 changing world

posed by earthquakes in the Central United States, particularly along
the New Madrid seismic zone, and explains how you can prepare for,
survive, and recover from these inevitable events. If you live or work
in the Central United States, you need to know why you should be
concerned about earthquakes, what you can expect during and after
an earthquake, and what you need to do beforehand to be safe and

Much has been leamed about the earthquake threat and
ty in the Central United States—

We know where earthquakes are
likely to occur and what they can
do.

Large, damaging earthquakes in the
Central United States are most likely to
occur in the New Madrid and Wabash
Valley seismic zoaes. These areas
encompess eight states and several large
cities in the Nation’s heartland and are
characterized by several hundred smaller
earthquakes every year. Moderate to
large earthquakes (generally magni-
tude 6 and greater), although rare, can
kill and injure many people and cause
substantial damage to buildings, roads,
bridges, and util

ountry”

We know how to reduce losses in
future large earthquakes.

Most casualties and economic losses
wsult from damage to poorly maintained
older buildings and their unrestrained
contents. Improved building codes can
be enforced, older buildings can be
strengthened, and steps can be taken

to upgrade schools and other critical

facilities. Although some Central ULS.
msidents have taken steps to prepare

for earthquakes—such as securing their
homes to better withstand shaking, cre-
ating emergency plans and disaster sup-
ply kits, and holding home earthquake
drills—most have not.


http://ussc.utah.gov/index.html
http://ussc.utah.gov/index.html

The Great
Central U.S.

ut

Be a Part of the ShakeQut

B_egmgr_Nngl_'

Login

Home

Overview
Resources

News and Events
Media Center

Welcome to the Great Central U.S. ShakeOut!

' GET READY TO SHAKEOUT!

OTHER SHAKEOUTS

Register now for the 2011 ShakeOut on
April 28 at 10:15 a.m.!*

Participate in the Great Central U.S. ShakeOut

to practice how to protect yourself during
earthquakes, and to get prepared.

Learn how to participate below.

*Indiana will ShakeOut on Apnil 19. Also, you
can hold your drill at another time or day if best
for your schedule.

Time to 2011 ShakeOut:
3 months, 7 days 21:35:48

The Great Central U.S. ShakeOut
is a linked event to NLE 2011

Who is Participating?

ShakeOut Resources: ShakeOut
Drill Manuals, flyers, movies, and
much more

Why Drop, Cover, and Hold On?

How to plan your drill and get prepared:

[‘Select your category...

= Over 2.4 million

Earthquake hazards In your state:

( .
|_Select your state... | v]

FAQ: Frequently Asked Questions

http://www.sha

Participants and Counting!

Click the map for detalls
about each state

@ Other Areas

PLAY BEAT THE QUAKE

e

N

£ e =
DROP! COVER! HOLD ON!

v 2
Ready

> PRoTECT B > Recoven E3 E1 )

ZUSGS

scloace for 8 changlng workd

o i



Any questions?




